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Abstract

Background: Combination therapy of Deferiprone (DFP) with Deferasirox (DFX) is
an efficacious and safe modality to reduce serum ferritin in multi-transfused children
with thalassemia.

Objectives: To compare the efficacy of Deferiprone versus Deferiprone with
Deferasirox as iron chelation therapy of transfusion dependent thalassemia children.

Materials and Methods: A non-randomized control clinical trial was done in
department of Pediatric Hematology and Oncology, Dhaka Medical College Hospital
and Bangladesh Thalassemia Hospital in Dhaka during the period of October 2016
to September 2017. Thirty children with transfusion dependent thalassemia major
between 3 to 12 years of age were included in each group in this study. Children
with thalassemia minor, after splenectomy, with comorbidities and on other iron
chelation therapy were excluded from this study.

Results: Among total enrolled 60 cases in this study, initial mean serum ferritin level
was 3397.48 £ 774.48 ng/ml in DFP-monotherapy group and 3413.70 + 1114.05ng/
ml in DFP-DFX combination group. Mean serum ferritin level at 6"'month was found
2730.63 £ 839.91ng/ml in DFP-monotherapy group and 1654.20 £ 934.90 ng/ml in
DFP-DFX-combination group which shows rapid reduction of serum ferritin level in
DFP-DFX-combination group. 12 (40.0%) patients had arthralgia in DFP-
monotherapy group and 5(16.7%) patients had vomiting in DFP-DFX-combination
group. No abnormalities seen in liver and renal function tests.

Conclusion: Combination therapy with Deferiprone and Deferasirox is more effective
in reduction of iron overload and drug related complications in transfusion dependent
thalassemia patients.

Keywords: Thalassemia major, iron overload, outcome of iron chelation therapy,
Deferiprone monotherapy and Deferiprone with Deferasirox combination therapy.

Introduction

Iron overload is inevitable when thalassemia major
(TM) patients receive regular blood transfusion. 100—
200 ml of pure red blood cell/lkg body weight/year
transfusion accumulates 0.32-0.64 mg of iron/kg/day.
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In individuals who are poorly transfused absorption
rises to 3-5 mg/day or more. In patients with
thalassemia who do not receive any transfusion, iron
absorption increases several fold." Free iron
generates harmful free radicals that damage lipid
membranes organelles and DNA causing cell death,
fibrosis, increased risk of infections, neoplasia, liver
disease with fibrosis, cirrhosis and hepatocellular
carcinoma."2 Iron accumulation is toxic to many
tissues causing endocrine complications: pituitary
damage leading to hypogonadism, growth
retardation, delayed puberty, diabetes, hypo-
thyroidism and hypoparathyroidism.3

Chelation therapy aims to balance the rate of iron
accumulation from blood transfusion by increasing
iron excretion in urine and or faces. Because iron is
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also required for essential physiological purposes, a
key challenge of chelation therapy is to balance the
benefits of chelation therapy with the unwanted
effects of excessive chelation. Careful dose
adjustment and treatment regimens are necessary
to avoid excess chelation as iron levels fall.! The
second major challenge in chelation therapy is to
achieve regular adherence to treatment regimens
throughout a lifetime. Poor adherence can result from
prolonged subcutaneous night infusions for 8-12 hour
5-7 nights a week of iron chelating agents-
Desferioxamine (DFO), local infection, intolerance
of a particular chelator, psychosocial issues,
psychological wellbeing, lack of institutional support
and family, unavailability, side effects of variable
severity, patient’s refusal or non-compliance.'# Oral
iron chelator—Deferiprone (DFP) monotherapy
significantly improves myocardial siderosis in TM.56
Side effects include agranulocytosis (in about 1% of
patients), Gl symptoms, arthralgia, zinc deficiency
and fluctuating transaminases levels.! DFP can be
used in combination with another oral iron chelator-
Deferasirox (DFX)."” DFX reduces parenchymal
labile iron of tissues.! Combination therapy of DFP-
DFX has been used successfully to overcome
intolerance to both drugs. Combining the two drugs
is also a promising alternative for the treatment of
severe cardiac iron overload.8

Materials and Methods:

From October 2016 to September 2017, sixty children
aged between 3 to 12 year presenting with transfusion
dependent B-thalassemia major or E-p-thalassemia
having serum ferritin level >1000 ng/ml seeking
treatment in department of Pediatric Hematology and
Oncology, Dhaka Medical College Hospital (DMCH)
and Bangladesh Thalassemia Hospital in Dhaka were
included in this clinical trial. Children with thalassemia
minor, patients after splenectomy, with comorbidities
(chronic illness, malignancy), on other iron chelation
therapy were excluded. Among 60 patients 30 were
assigned to group A and 30 to group B by lottery
method. The following parameters were measured
and recorded on initial visit as base line: body weight,
size of liver and spleen, serum ferritin level, CBC
with RBC indices, SGPT, creatinine and other
necessary individualized investigations. Ethical
permission was taken from Ethical Review Board of
DMC and informed written consent was taken from
the parents as well as patients where applicable.
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Participants in Group A received DFP monotherapy
(63.8 -78.2 mg/kg/day in 3 divided doses daily) and
group B received combination therapy of DFP-DFX
(60-75 mg/kg/day in 3 divided doses + 23 — 31.25
mg/kg/day in single dose daily respectively) for 6
months. The dosages were adjusted by the
physicians according to body weight in kg. By clinical
and laboratory investigations the patients were
followed up monthly for 6 months. Both parents and
patients were interviewed for particulars and history.
Findings of history, physical examinations and
laboratory investigations were recorded in a
questionnaire. Statistical analysis was done by
SPSS-22.0 for Windows. Mean values were
calculated for continuous variables, quantitative
observations by frequencies and percentages.
Unpaired and paired t-test was used to analyze
continuous variables. P value <0.05 was considered
as statistically significant.

Results:

It was observed that out of 60 patients majority
belonged to age <9 years in both groups, 22(73.4%)
in DFP-monotherapy group and 23(76.7%) in DFP-
DFX-combination group. The mean age was found
7.42 + 2.50 years in DFP-monotherapy group and
7.48 + 2.38 years in DFP-DFX-combination group.
Age difference was not statistically significant
(p>0.05) between the groups. Male was found
22(73.3%) in DFP-monotherapy group and
13(43.3%) in DFP-DFX combination group; female
was 8(26.7%) in monotherapy group and 17(56.7%)
in combination group. Mean weight was found
19.08(x 4.13) kg in DFP-monotherapy group and
21.03 (= 7.69) kg in DFP-DFX combination group.
No statistically significant (p>0.05) difference was
observed between the groups. Initial mean serum
ferritin level was 3397.48 £ 774.48 ng/ml in DFP-
monotherapy group and 3413.70 £ 1114.05ng/ml in
DFP-DFX combination group (Table-I) that was not
statistically significant (p>0.05). At 3@ month mean
serum ferritin level was 3151.62 + 770.39ng/ml in
DFP-monotherapy group and 3158.63 £ 1077.33ng/
ml in DFP-DFX combination group that was not
statistically significant (p>0.05). Mean serum ferritin
level at 6"month was found 2730.63 + 839.91ng/m
in DFP-monotherapy group and 1654.20 + 934.90
ng/ml in DFP-DFX-combination group that shows
significantly rapid reduction of serum ferritin level in
the combination group (p value 0.001).
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Table-l
Comparison of mean serum ferritin levels between two groups (n=60)

Serum ferritin (ng/ml) DFP-monotherapy(n=30) DFP-DFX-combination(n=30)  p value
Mean +SD Mean +SD

Serum ferritin initial 3397.48 1774.48 3413.70 +1114.05 0.948"s

Serum ferritin at 3" month 3151.62 +770.39 3158.63 +1077.33 0.977"s

Serum ferritin at 6™ month 2730.63 +839.91 1654.20 1934. 90 0.001%

s=significant; ns=not significant; P value reached from unpaired t-test

Table Il
Difference in mean serum ferritin level within DFP-monotherapy group between initial vs at 3’9 month, at
3 month vs at 6" month and initial vs at 6! month

Serum ferritin (ng/ml) Meanx(SD) Meanx(SD) p value
Initial vs at 3" month 3397.48(x£774.48) 3151.62(x£770.39) 0.001®
At 39 month vs at 6" month 3151.62(x770.39) 2730.63(+839.91) 0.0018
Initial vs at 61" month 3397.48(x£774.48) 2730.63(£839.91) 0.001¢

p value reached from paired t-test

Table Il shows in DFP-monotherapy group, mean serum ferritin level was statistically significant (p<0.05)
when compared to initial vs at 3™ month, at 3@ month vs at 61" month and initial vs at 6" month.

Table lll
Difference in mean serum ferritin levels within DFP-DFX-combination group between initial vs at 3™ month,
at 3@ month vs at 6" month and initial vs at 6" month

Serum ferritin Meanx(SD) Meanz(SD) p value
Initial vs at 3" month 3413.70 (£1114.05) 3158.63(x1077.33) 0.001¢
At 39 month vs at 6" month 3158.63(x1077.33) 1654.20(+x934.90) 0.0018
Initial vs at 61" month 3413.70 (£1114.05) 1654.20(£934.90) 0.001¢

p value reached from paired t-test

Table Il shows in DFP-DFX-combination group,
mean serum ferritin level was statistically significant
(p<0.05) when compared to initial vs at 3" month, at
3 month vs at 61 month and initial vs at 6" month.

Twelve (40%) patients had arthralgia in DFP-
monotherapy group and not found in DFP-DFX-
combination group as dose of DFP was significantly
low in group B. Five (16.7%) patients had vomiting in
DFP-DFX-combination group and not found in DFP-
monotherapy group which were statistically significant
(p<0.05) between two groups. In this study, there
were no significant differences in pre and post values
of renal and liver function tests in both groups before
and after iron chelation therapy.

Discussion:

The mean age was found 7.42 + 2.50 years in DFP-
monotherapy group and 7.48 + 2.38 years in DFP-
DFX-combination group showing majority of cases
was <9 years in this study but Gomber et al.” found
mean age 11.6 (x 6.21) years and Riaz et al.? 10.8
(x 4.5) years in their study. Study of Mourad et al.
observed no significant differences in the initial serum
ferritin levels, age, sex distribution between the two
groups and all observations were approximately
similar to our study.'? In a study of Hassan and Tolba
the mean weight was not statistically significant
between 2 groups as in our study.! In the present
study mean serum ferritin level initially was not
statistically significant (p>0.05) when compared
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between two groups. At 3™ month mean serum ferritin
level was not statistically significant (p>0.05) when
compared between two groups due to increment of
serum ferritin level in 10 patients (33.3% cases) of
DFP-DFX combination group. At 61" month mean
serum ferritin level significantly reduced in DFP-DFX-
combination group. Gomber et al. observed similar
findings after 12 months of respective chelation
therapy and the DFP-DFX combination therapy was
found more efficacious in causing fall in serum ferritin
levels compared to DFP and DFX monotherapy
(P=0.035 and 0.040, respectively). The combination
of DFP and DFX was found to be the most efficacious
in our study due to significant fall in mean serum
ferritin values. These results are in agreement with
study of Farmakiet et al.'? and other case reports of
Baloccoet et al. and Voskaridouet et al.'314 In this
study it was observed that in DFP-monotherapy
group, mean serum ferritin level was significantly
decreased when compared to initial vs at 3" month,
at 3" month vs at 6" month and initial vs at 61" month.
Waheed et al. also found significant difference
between basal serum ferritin and final serum ferritin
in DFP-monotherapy group (p=0.001)."% In this
current study it was observed that in DFP-DFX-
combination group, mean serum ferritin level was
significantly decreased (p<0.05) when compared to
initial vs at 3" month, at 3" month vs at 6" month
and initial vs at 6" month. In a study of Waheed et
al. significant difference was also found between
basal serum ferritin and final serum ferritin.'® In the
present study mean dose of drugs was found 72.59
(£ 3.76) mg/ kg body weight/ day of DFP in
monotherapy group (Group A) and 68.68 (+ 4.84)
mg/ kg body weight/ day of DFP and 27.98 (+ 2.13)
mg/ kg body weight/ day of DFX in combination group
(Group B) which shows dose of DFP was significantly
higher in group A (DFP-monotherapy). Totadri et al.
used DFP and DFX ata mean doses of were 84.4 +
5.2 (61-100 mg/kg/day) and 33.4 + 5.2 (20-40 mg/
kg/day), respectively.'® But mean dose of DFX was
23.5 £ 4.9 mg/kg/day and the maximum dose was
40 mg/kg/day in a study done by Eshghi et al.!”

In this study it was observed that 12(40.0%) patients
had arthralgia in DFP-monotherapy group and not
found in DFP-DFX-combination group. Five (16.7%)
patients had vomiting in DFP-DFX-combination group
and not found in DFP-monotherapy group. Which
were statistically significant (p<0.05) between two
groups. In a study done by Ellis J, had shown that
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erosive arthritis was 5% to 20% in DFP-monotherapy
group in which the dose was 75 - 100 mg/kg/day. '8
In this present study it was observed that mean SGPT
and serum creatinine level at initial and 6" month
were not statistically significant (p>0.05) when
compared between two groups. No abnormalities
seen in liver and renal function tests. Gomber et al
and Hagag et al also found similar findings.”-1°

Conclusion

Deferiprone alone significantly excretes iron from the
body in transfusion dependent Thalassaemia major
patients. But combination therapy with Deferiprone
and Deferasirox is more significantly effective in
reduction of iron overload and drug related
complications.
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